General Procedures. All reactions were performed in flame-dried round-bottom flasks and vials. Stainless steel syringes and cannula were used to transfer air-and moisture-sensitive liquids. Flash chromatography was performed using silica gel 60 (230-400 mesh) from SigmaAldrich.
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B. Catalyst Discovery and Procedures for the Iron-Catalyzed Diastereoselective Olefin
Aminobromination Reaction a. Catalyst Discovery for the Iron-Catalyzed Diastereoselective Olefin Aminobromination L1 was purchased from Sigma-Aldrich and used directly without further purification. L2 and L3 were synthesized according to literature procedures.
1,2
a Unless stated otherwise, the reactions were carried out under N 2 in the presence of 4 Å molecular sieves. Table S1 . Catalyst discovery for the iron-catalyzed diastereoselective olefin aminobromination
Procedure for the Catalyst Discovery
To a flame-dried sealable 2-dram vial (vial A) equipped with a magnetic stir bar were added an iron catalyst (0.02 mmol) and a ligand (0.04 mmol). After the vial was evacuated and backfilled with N 2 for three times, anhydrous CH 2 Cl 2 (1.0 mL) was added and the mixture was stirred at room temperature for 20 min. During this time, substrate 1 (0.2 mmol, 86 mg) and anhydrous TEAB (51 mg, 0.24 mmol) were dissolved in CH 2 Cl 2 (4.0 mL) in a second flame-dried 3-dram vial (vial B) with a magnetic stir bar under N 2 atmosphere. Both vials were degassed by brief S4 evacuation and back filling with N 2 twice. The vial B was cooled down to 0 ° C, and the solution in vial A was added to vial B drop wise via a syringe. The resulting solution was stirred at the same temperature until 1 was fully consumed monitored by TLC. The reaction was quenched with 1 mL saturated NaHCO 3 solution and extracted with CH 2 Cl 2 (1.5 mL × 3). The combined organic phase was concentrated and the residue was purified through a gradient silica gel flash column chromatography (hexanes/acetone: from 15:1 to 4:1) to afford the aminobromination product 2 as a white solid. The dr was determined by 1 H NMR analysis. 4, 129.7, 129.4, 127.9, 67.3, 58.7, 56.7 136.4, 129.7, 129.4, 127.9, 67.3, 58.7, 56.7. 13 C NMR (125 MHz, CDCl 3 ): δ 158.0, 136. 4, 129.7, 129.3, 127.9, 67.3, 58.7, 56 
4-(Bromo(phenyl)methyl)oxazolidin-2-one (2a
b. Synthesis of Substrates
The substrates were synthesized by following known procedures.
c. General Procedure for the Iron-Catalyzed Diastereoselective Olefin Aminobromination and Product Characterization Table S1 . Substrate scope for the iron-catalyzed diastereoselective olefin aminobromination reaction a Unless stated otherwise, the reactions were carried out under N 2 in the presence of 4 Å molecular sieves.
b L2 (20 mol %) was used as the ligand. at the same temperature until all the starting material was fully consumed monitored by TLC.
The reaction was quenched by 1 mL saturated NaHCO 3 solution. After being extracted with CH 2 Cl 2 (1.5 mL × 3), the combined organic phase was concentrated and the residue was purified through a gradient silica gel flash column chromatography (hexanes/acetone: from 15:1 to 4:1) to afford the aminobromination product. The dr was determined by 1 H NMR analysis of the crude reaction mixture. 
4-(Bromo(p-tolyl)methyl)oxazolidin-2-one
13
C NMR (100 MHz, CDCl 3 ): δ 158. 4, 139.0, 135.2, 130.6, 129.82, 128.3, 126.3, 69.4, 57.9, 53.5 68.0, 65.8, 55.4, 40.6, 31.8, 28.7, 25.9, 25.9, 25.7 ; IR ν max (neat)/cm .7, 139.9, 129.3, 128.7, 124.8, 74.7, 63.5, 40.6 1H), 1H), 4.50 (t, J = 8.8 Hz, 1H), 4.34 (dd, J = 9.8, 7 .9 Hz, 1H), S14 4.27 (dd, J = 9.3, 5. Meanwhile, a second flame-dried and N 2 -protected 2-dram vial (vial B) with a magnetic stir bar was charged with the substrate (0.1 mmol), anhydrous TOAB (137 mg, 0.24 mmol), freshly activated 4 Å molecular sieves and anhydrous CH 2 Cl 2 (3.0 mL). Both vials were degassed by brief evacuation and back filling with N 2 twice. Vial B was cooled down to -60 C, and the catalyst solution in vial A was added to vial B drop wise via a syringe. The resulting solution was stirred at this temperature for 12 h and then gradually warmed to room temperature. The reaction was quenched with 1 mL saturated NaHCO 3 solution. The reaction mixture was extracted with CH 2 Cl 2 (1.5 mL × 3), and the combined organic phase was concentrated in vacuo.
4-(Bromo(naphthalen-1-yl)methyl)oxazolidin-2-one (S6)
The residue was purified through a gradient silica gel flash column chromatography (hexanes/acetone: from 15:1 to 4:1) to afford the aminobromination product. The dr was determined by 1 H NMR analysis and the ee was measured by chiral HPLC analysis. The absolute stereochemistry was determined according to the X-ray crystallographic analysis of the corresponding olefin aminochlorination product. 4 The racemic products with low dr (for HPLC assay purposes) were obtained by following the general procedure of the iron-catalyzed olefin aminobromination under the ligand-free condition (Table S1, 
